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(57) [Abstract] 

[Means to Solve the Problems] 

In main surface of one side of substrate 50 (A ), at least, thin 
film layer 60 whichsubstantially consists of oxide of indium 
and tin (B ), the metal thin film layer 70 (C ), thin film layer 
80 (D ) which substantially consists of oxide of indium and 
tin , in transparent electrical conductivity laminate which was 
formed with order which becomes ABCD, in substrate (A ), 
polymer film 10 where silicon oxide thin film 12 was formed 
to one surface , transparent electrical conductivity laminate . 
which designates that it is a laminate film 50 which pastes 
togethersurface and other polymer film 1 1 where said silicon 
oxide thin film 12 was formed as feature 

[EfFect(s)] 

transparent electrical conductivity laminate where resistance 
is low, possesses water vapor blocking behavior can be 
offered. 
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[Claim(s)] 
[Claim 1] 

In main surface of one side of substrate (A ), substrate (A ), at 
least atleast, thin film layer which substantially consists of 
oxide of the indium and tin (B ), metal thin film layer (C ), 
thin film layer (D ) which substantially consists of oxide of 
indium and tin , in transparent electrical conductivity laminate 
whichwas formed with order which becomes ABCD, 
transparent electrical conductivity laminate . which designates 
that it is a laminate film which pastes togethersurface and 
other polymer film where said silicon oxide thin film of 
polymer film where the silicon oxide thin film was formed to 
one surface was fonned as feature 

[Claim 2] 

substrate (A ), at least, polymer film two silicon oxide thin 
film was formed to one surface ,transparent electrical 
conductivity laminate . which is stated in Claim 1 which 
designates that it is a laminate film which pastes together 
surfaces where said silicon oxide thin film was formed 
asfeature 

[Claim 3] 

transparent electrical conductivity laminate . which is stated 
in Claim 1 and reaching 2 whichdesignate that it consists of 
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alloy where metal thin film layer (C ) designates silver , or 
silver as main component as feature 

[Claim 4] 

metal thin film layer (C ) silver and gold alloy , silver and 
transparent electrical conductivity laminate . which isstated in 
Claim 3 which designates that it is of palladium of the alloy , 
or a alloy of silver and platinum as feature 

[Claim 5] 

thin film layer (D ) which substantially consists of oxide of 
indium and tin , under high oxygen concentration atmosphere 
was formed by sputtering method , transparent electrical 
conductivity laminate . which is stated in any of Claim 1 and 
reaching 4 whichdesignate that it is a amorphous film as 
feature 

[Claim 6] 

transparent electrical conductivity laminate . which is stated 

in any of Claim 1 and reaching 5 which designate that it is 
something where substrate (A ), multiple sheet pastes 
laminate film and can be brought together and becomes as 
feature 

[Claim 7] 

At least one layer of polymer film which configuration docs 
substrate (A ), the transparent electrical conductivity 
laminate . which is stated in any of Claim 1 and reaching 
6which designate that it possesses function which 
substantially blocks ultraviolet light as feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards transparent electrical conductivity 
laminate , fiirthermore details have fimctionwhich blocks 
invasion of water vapor , regard transparent electrical 
conductivity laminate where the sheet resistance is 30:oa 
/square or below , 

[0002] 

[Prior Art] 

transparent electrical conductivity laminate until recently is 
utilized liquid crystal display (LCD ), as electromagnetic 
shielding film , of the window electrode , electromagnetic 
shield of electrode , solar battery or other photoelectric 
element of electroluminescence (EL ) element , 
electrochromic (EC ) element or other display element or 
electrode of the transparent touch panel or other input unit . 
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[0005] 
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[0006] 
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[0003] 

gold , silver , platinum , palladium or other noble metal thin 
film and indium oxide , ditin oxide , zinc oxide or other oxide 
semiconductor thin film are known as transparent conductive 
layer of prior public knowledge . 

As for noble metal thin film of former as for those where 
electrical conductivity resistance is low itis acquired easily, 
but it is inferior to transparency . 

As for oxide semiconductor thin film of the latter as for 
resistance it is inferior to the noble metal thin film somewhat, 
but because it is superior in transparency , it isutilized widely. 

indium oxide (ITO :indium tin oxide ) thin film which even 
among those contains tin oxide isutilized because in low 
resistance it is superior in transparency , widely. 

As for resistance of indium oxide thin film which tin dope is 
doneusually as for 5 X 10<sup>-5</sup>-lX 
10<sup>-3</sup>:oa -cm extent , transmittance it is 80 - 90% 
generally. 

[0004] 

Generally glass and polymer molded article are used to 
substrate of transparent electrical conductivity laminate . 

When glass is used for substrate , although it is, substrate 
blocking water vapor , when EL device etc is produced 
making use of the transparent electrical conductivity 
laminate , deterioration of element can be controled with 
water vapor andthose where durability is long have done 
deficiency that is easy tocrack heavily. 

[0005] 

In addition, when polymer molded article is used for 
substrate , being light, thereis a benefit that, does not crack, 
when fiirthermore it is a film where polymer molded article 
has flexibility , it has benefit that possesses alsocrookedness 
characteristic. 

But, when you use polymer molded article , that way as 
substrate effect whichblocks invasion of water vapor not to be 
acquired, producing the element making use of that, sufficient 
durability is not acquired. 

[0006] 

In addition, there are times when it is required that sheet 
resistance islow, in transparent electrical conductivity 
laminate . 

That is when you use as element , for example organic EL 
device of charge casting mold and transparent electrode of the 
electrochromic element . 

It depends on transparent electrode which is used for these 
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application , even in the size of element but there is many a 
thing where is needed that the sheet resistance is 30:oa /square 
or below generally. 

It is desirable to be a value where visible light transmittance is 
high of course ifpossible. 

Furthermore, characteristic which as for transparent electrical 
conductivity laminate with step whichaf^erwards is made 
element , was many a thing where for example acid washing , 
alkali washing or other washing isdone, administering those 
treatments, such as water vapor blocking behavior , electrical 
conductivity , transmittance must bemaintained. 

[0007] 

[Problems to be Solved by the Invention] 

In order to obtain above-mentioned performance , also 
attempt whichuses polymer molded article which possesses 
water vapor blocking behavior in substrate itself has done. 

In that case, you use moisture-proof film which possesses 
water vapor blocking behavior as the substrate , but until 
recently, those which molding and fabrication are done were 
used chlorotrifluoroethylene resin and poly vinyl idene 
chloride type resin for film in moisture-proof film . 

But, these material was a problem in moisture-proofing 
property with heat resistance and the humid environment , 
used this that way and although it is not acquired, added the 
satisfactory performance , was a problem even in durability 
for acid solution and alkali solution . 

[0008] 

In addition, oxide (ITO : indium tin oxide ) of indium and tin 
is known in the transparent conductive layer of transparent 
electrical conductivity laminate . 

As for ITO film resistance decreases with at time of film 
formation , or thermal processing after film formation , but 
when polymer molded article is used for substrate .because it . 
cannot increase to fully heat treatment temperature , low 
resistance value is notacquired. 

[0009] 

this invention considers above-mentioned situation , possesses 
designatesthat transparent electrical conductivity laminate 
which is superior in water vapor blocking behavior is offered 
low resistance vaIue,furthermore and as objective . 

[0010] 

[Means to Solve the Problems] 

In order to solve above-mentioned problem result of diligent 
research, inorder to obtain low resistance value, in main 
surface of one side of substrate (A ),at least, thin film layer 
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which substantially consists of oxide of the indium and tin 
(B X metal thin film layer (C ), thin film layer (D ) which 
substantiallyconsists of oxide of indium and tin , it forms 
these Inventors ,with order which becomes ABCD, 
Furthermore in order to grant water vapor blocking behavior , 
substrate (A ), at least, youdiscovered fact that problem can be 
solved by fact that itmakes laminate film which pastes 
together surface and other polymer film where silicon oxide 
thin film of polymer film where siiicon oxide thin film was 
formed to one surface was formed and completing this 
invention reached point of. 

[0011] 

Namely as for this invention, in main surface of one side of 
( 1 ) substrate (A ),substrate (A ), at least at least, thin film 
layer which substantiallyconsists of oxide of indium and tin 
(B ), metal thin film layer (C ), the thin film layer (D ) which 
substantially consists of oxide of indium and tin , in 
transparent electrical conductivity laminate which was formed 
with order which becomes ABCD, With transparent electrical 
conductivity laminate which designates that it is a laminate 
film which pastestogether surface and other polymer film 
where said silicon oxide thin film of polymer film where 
silicon oxide thin film was formed to one surface was formed 
as feature, inaddition, (2) substrate (A ), at least, polymer film 
two silicon oxide thin film was formed to one surface , With 
transparent electrical conductivity laminate which is slated in 

( 1) which designates that it is a laminate film which pastes 
together surfaces where said silicon oxide thin film was 
formed asfeature, in addition, it designates that it consists of 
alloy where (3) metal thin film layer (C ) designates silver , or 
silver as main component as feature (1) and with transparent 
electrical conductivity laminate which is stated in reaching 

(2) ,in addition, (4) metal thin film layer (C ) silver and gold 
alloy , silver and with transparent electrical conductivity 
laminate which is stated in (3) which designates that it is of 
palladium of alloy , or a alloy of silver and platinum as 
feature, inaddition, thin film layer (D ) which (5) substantially 
consists of the oxide of indium and tin , under high oxygen 
concentration atmosphere was formed by the sputtering 
method , It designates that it is a amorphous film as feature 
(1) and with transparent electrical conductivity laminate 
which is stated in any of reaching (4), in addition, (6) 
substrate (A ), multiple sheet pastes laminate film and can be 
brought together anddesignates that it is something which 
becomes as feature, (1) and with transparent electrical 
conductivity laminate which is stated in any of reaching (5), 
inaddition, at least one layer of polymer film which 
configuration does (7) substrate (A ), It designates that it 
possesses ftjnction which substantial lyblocks ultraviolet light 
as feature (1) and it is a transparent electrical conductivity 
laminate which is stated in any of reaching (6). 
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[0012] 

[Embodiment of the Invention] 

Below, this invention is explained in detail. 

First this invention is explained with attached figure . 

[Figure 1 ] is figure which shows cross section structure of 
one example of transparent electrical conductivity laminate of 
this invention , 

As for 1 1 of in the diagram as for polymer film , 12 with 
silicon oxide thin film , as for 10 itis a polymer film which 
formed silicon oxide thin film which configuration is done 
from those. 

20 with adhesive , is used in order to paste together polymer 
film 2. 

50 pasting together polymer film , with laminate film which 
configuration is done,thi5 configuration does substrate (A ). 

As for 60 thin film layer which substantially consists of oxide 
of the indium and tin (B ), as for 70 metal thin film layer (C ), 
as for 80 it is a thin film layer (D ) which substantially 
consists of oxide of indium and tin . 

[0013] 

With this invention substrate (A ), may use laminate film 
which pastes together polymer film two silicon oxide thin 
film side where silicon oxide thin film was formed, [Figure 
2 ] is figure whichshows cross section structure of transparent 
electrical conductivity laminate when substrate is used. 

As for 11 of in the diagram as for polymer film , 12 with 
silicon oxide thin film , as for 10 itis a polymer film which 
formed silicon oxide thin film which configuration is done 
from those. 

20 with adhesive , is used in order to paste together polymer 
film 2 where silicon oxide thin film was formed. 

50 pasting together polymer film , with laminate film which 
configuration is done,this configuration does substrate (A ). 

As for 60 thin film layer which substantially consists of oxide 
of the indium and tin (B ), as for 70 metal thin film layer (C ), 
as for 80 it is a thin film layer (D ) which substantially 
consists of oxide of indium and tin . 

[0014] 

When this invention is executed, first, polymer film where 
silicon oxide thin film wasformed is prepared. 

silicon oxide thin film , becomes gas barrier layer which 
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blocks water vapor and other gas . 

If material of polymer film which can be used with this 
invention isillustrated, polyethylene terephthalate (PET ), 
polyether sulfone (PES ), poly ether ether ketone (PEEK ), 
polycarbonate (PC ),polypropylene (PP ), you can list 
polyimide etc. 

As for these polymer film surface which forms silicon oxide 
thin film or transparent conductive layer ,with certain extent 
smooth , those which have possessed transparency for visible 
light isdesirable. 

shape of polymer film is not limited, if it is something 
whichpossesses certain extent flexibility , especially with film 
which is wound in the roll and is good with sheet which cut 
makes platelet . 

thickness of polymer film which you can use is 10 - 500;mu 
m extent . 

In addition, as for polymer film which is wound in roll 
processingafter being [roorutsurooru ] method, because it is 
possible, to do in continuous ,when this is used, to be efficient 
transparent electrical conductivity laminate and EL device can 

beproduced. 

In case of this , thickness of polymer film is used those of 
usually 10 - 250;mu m . 

thickness of film under 10;mu m , becomes insufficient in the 
mechanical strength as substrate , when it exceeds 250;mu m , 
because flexibility becomes insufficient, film is wound in roll 
and it becomesdifficult to take. 

[0015] 

With this invention on aspect of at least one of polymer film , 
silicon oxide thin film isformed. 

technique of physical vapor deposition method , wet method , 

chemical vapor deposition method or other prior public 
knowledge can be adopted as formation method . 

If below, physical vapor deposition method which can acquire 
silicon oxide thin film layer which had gas barrier 
performance in basic is listed concretely any method , there is 
a resistance heating vapor deposition method , electron beam 
vapor deposition method , ion plating method , sputtering 
method etc. 

With resistance heating vapor deposition method , electron 
beam vapor deposition method , it is a technique which it 
precipitates to molded film whichevaporating with technique 
of respective resistance heating , electron beam heating , 
opposing, arranges silicon oxide . 

In addition, under atmosphere of oxidizing gas also ion 
plating method which the vapor deposition is done can use 
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silicon in plasma of reactive vapor deposition method and the 
oxidizing gas which heating and evaporation are done. 

In addition, it can utilize high frequency sputtering method 
which uses argon , neon or other inert gas for the sputtering 
gas making use of silicon oxide , in target regarding 
sputtering method . 

Or you can use also direct current sputtering method , or high 
frequency sputtering method which uses gas whichmixes inert 
gas and oxidizing gas to target in sputter gas making use 
ofsilicon. 

[0016] 

As for wet method , you can list for example sol-gel method . 

In addition, with wet method , application it does solution 
which melts polysilazane , that in atmosphere or heats in 
water vapor atmosphere and also method which forms silicon 
oxide is listed. 

polysilazane referred to here, it has structure of (SiN <sub>a 
</sub>H<sub>b </sub> ) <sub>n </sub> (a=I-3, b=0-l ), 
with perhydro polysilazane , only hydrogen has connected to 
(-Si- N- ) of main chain as the side chain . 

Because 20 weight % or more it can melt said polysilazane , 
in benzene , toluene , xylene , ether , THF , methylene 
chloride , carbon tetrachloride or other solvent , after melting 
polysilazane in these solvent , application it makes molded 
film , silicon oxide canbe acquired by administering heat 
treatment . 

Generally, to obtain silicon oxide of inorganic substance , 
heat treatment of 450 deg C or greater isnecessary, but with 
low temperature , with heat treatment of for example 80 deg 
C~150 deg C, silicon oxide of inorganic substance is acquired 
by using catalyst of amine and the transition metal . 

this case heat treatment time is 1 - 3 hours extent in general 

In addition, molecular weight of polysilazane which is used 
for application isdesirably used thing 600 - 900. 

[0017] 

In starting material it disassembles chemical vapor deposition 
method , by fact that energy isthrown to that making use of 
organosilicon compound , it is a technique whichprecipitates 
silicon oxide which is a inorganic substance . 

If is a heat, a light and a high frequency plasma and etc should 
have selected the technique which throws energy , 
appropriately. 

With chemical vapor deposition method , because vapor of 
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organosilicon compound is designated as the starting 
material , because silicon oxide is formed regardless of relief 
of the surface of molded Him , when surface smoothness of 
molded film excessively is nothigh, putting, surface coating 
characteristic is high, as film formation technique of gas 
barrier film can utilize most desirably. 

vacuum plasma chemical vapor deposition method , because 
it can form, furthermore can use silicon oxide which 
issuperior in gas barrier property without giving damage to 
molded film desirablyeven among them. 

[0018] 

When silicon oxide is formed with vacuum plasma chemical 
vapor deposition method, it is desirable to bedrawn up at least 
making use of organosilicon compound and oxygen gas . 

As organosilicon compound which is used concretely, 

acetoxy trimethyl silane , 

allyl oxy trimethyl silane , 

allyl trimethyl silane , 

bis trimethylsilyl adipate , 

butoxy trimethyl silane , 

butyl trimethoxysilane , 

cyclohexyloxy trimethyl silane , 

decamethylcyclopentasiloxane , 

decamethyl tetra siloxane , 

di acetoxy dimethylsilane , 

di acetoxy methyl vinyl silane , 

diethoxy dimethylsilane , 

diethoxy diphenylsilane , 

diethoxy -3- glycidoxy propyl methylsilane , 



y>^;uxh+i/7xx;ui/5>. 
v/^^uxh+v 



diethoxy methyl octadecyl silane , 
diethoxy methylsilane , 
diethoxy methyl phenyl silane , 
diethoxy methyl vinyl silane , 
dimethoxy dimethylsilane , 
dimethoxy diphenylsilane , 
dimethoxy methylphcnyl silane , 
dimethyl ethoxy phenyl silane , 
dimethyl ethoxy silane , 
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l,3-v>9^;U-l,l,3,3-xh^7x^;UvvD+-9- 

l,3-ve-;U-l,l,3,3-xh^-?«9^;Uvv7+1*->. 
2-(3,4-X7K+i/v<7D:7xz:;ux^;u)h«jyh+ 

vh'J>9^;Uv7>. x^;uh'JT-bh+vv5>. 
x^;UhUxh+vv^>. x9^;Uh'Jp<h*vvT 
x^;bh'J>f^;bvT>. 3.^'J vK+v:?'^ 
lf>Uh'J-?«h+*>S/^>. 1,1,1,3,5,5,5-^3^^^^ 

^h+vv^>. 3-y;u:^::^h3^Deyi/hU>h*v 
3->^^'JP^v:^Pe;Uh'J^h^vvT 

h+vv5>. /^;u>rv:^P'<y+vv^>. p< 

xh+vv5>. :i-^^y^;Uv^Pxh^vP + 
I,l,l,3,5,7,7,7.;J-^7^>9^;Uxh^vP+-9" 
t<7^^'^Jl^h')i^O^V'>. :i-^^;Uh'>lxh 
^VV7>. l,3,5,7,9-^>^^T;Ui/^'P^>^' 

vP + tf->.^>^^^;uvvP+-9->> 

l,l,3,5,5-^>^:7xx;U-i,3,5-h';>^;Uh'JvP 

:7x- ;uh'jxh^vv5>. :7x-;uh'J 
;^h+vv^>. :7xx;uhij^^;uv7>. 3^P/-K 
4^vh'J>«9^;uv7>. 3^pf;uh'Jxh^vi/5 

1/. xh^xxh+vv^>. ^h^>f v::^^/-K+v 
v5>.7^h5>h^vv^>. 1, 3,5,7-^ h^P^h+ 
vv^7Pxh^vP+-t^>. l,l,3,3-7"h^;^f^;U 

i;o^-+^>.xh5^^;ue/^>. i,3,3,5-Trh5p« 

^;U— 1,1,5,5- 'fhT3?xx;UhiJvP^+^>. 
l,3,5,7--Th^>9^yU-l,3,5,7-T'h7tf:^;Uv^P 

T-h^vn^t^>. xh5:^P7K+vv^>. h'J 
r-th+vex;uv5>, h'jxh+vex;uv5 
hijx5^;u*>^>. h'j'N^v;uv^>. h'J> 

;uv7/-;u. i,3,5.h»J/^;u-i,3,5-h'Jt*x;u 
v>7Dh';vP^iM/. h';>^yuex;uv5>. h 

'j:7x-;uv^y-;u. hUX(2-^h+vxh^v) 
[0019] 



dimethyl isopentyl oxy vinyl silane , 

1 and 3 -dimethyl -1, 1, 3, 3- tetra phenyl disiloxane , 

biphenyl ethoxymethyl silane , 
biphenyl si la threads ol , 

1 and 3 -divinyl -1, 1, 3, 3- [tetoramechirujishirakisan ], 2 - (3 
and 4 -epoxy cyclofenil ethyl ) trimethoxysilane , ethoxy 
dimethyl vinyl silane , ethoxy tri methyl silane , ethyl 
triaceloxy silane , ethyl triethoxysilane , ethyl 
trimethoxysilane , ethyl trimethyl silane , 3- glycidoxy propyl 
trimethoxysilane , 1, 1, 1, 3, 5, 5, 5-hepta methyl tri siloxane , 
hexamethyl cycle tri siloxane , hexamethyl disiloxane , hexyl 
trimethoxysilane , 3- mercapto propyl trimethoxysilane , 3- 
methacryloxy propyl trimethoxysilane , methoxy trimethyl 
silane , methyl triacetoxy silane , methyl triethoxysilane , 
methyl trimethoxysilane , methyl isopropenoxy silane , 
methyl propoxy silane , octadecyl triethoxy ethoxy silane , 
octamethylcyclotetrasiloxane , 1, 1, 1, 3, 5, 7, 7, 
7-octamethyltetrasiloxane , octa methyl tri siloxane , octyl 
triethoxysilane , 1, 3, 5, 7, 9-pentamethyI cyclopentasiloxanc , 
pentamethyl disiloxane , 1, I, 3, 5, 5-pentaphenyl -1,3, 
5-trimethyl tri siloxane , phenyl triethoxysilane , phenyl 
trimethoxysilane , phenyl trimethyl silane , propoxy trimethyl 
silane , propyl triethoxysilane , tetra acetoxysilane , 
tetrabutoxy silane , [tetorateetokishishiran ], 
[tetoraisopurapokishishiran ], tetramethoxy silane , 1, 3, 5, 
7-tetra methoxy cyclotetrasiloxane , I, 1, 3, 3- 
[tetoramechirujirokisan ], tetramethylsilane , 1, 3, 3, 5- 
[tetoramechiruu ]1, 1, 5 and 5 -tetra phenyl tri siloxane , 1, 3, 
5, 7-tetramethyl -1, 3, 5, 7-tetra vinyl cyclotetrasiloxane , 
tetrapropoxy silane , triacetoxy vinyl silane , triethoxy vinyl 
silane , iriethyl silane , tri hexyl silane , trimethoxysilane , 
trimethoxy vinyl silane , trimethyl silanol ,1,3, 5-trimethyl 
-1, 3, 5-tri vinyl cyclo tri siloxane , trimethyl vinyl silane , 
triphenyl silanol , tris (2 -methoxy ethoxy ) vinyl silane etc 
can be used, but it is notsomething which is limited in these, 
also aminosilane , silazane etc is used. 



[0019] 

vapor of these organic compound , is introduced into reactor , 
you can use helium and argon or other rare gas as carrier gas . 
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In addition, it heats organosilicon compound and increases 
vapor pressure , it ispossible also to introduce organosilicon 
gas directly. 

In addition, it can use also gas , for example ozone , water 
vapor , nitrous oxide gas etc whichhas oxidation action in 

place of oxygen gas . 

Ratio of flow of organosilicon gas and oxygen gas which it 
introducesdepends on also types of organosilicon compound , 
but range of flow ratio of the oxygen gas /organosilicon gas 
=0.2-1.2 is desirable. 

When helium or other rare gas using, as carrier gas flow of 
oxygen gas in helium and range of flow of organosilicon gas 
above-mentioned 0.2 - 1.2 rangesare desirable. 

When oxygen flow is left over and is too little, light 
transmittance and gas barrier property of film which is formed 
decrease, when oxygen flow excessively ismany, adhesion 
and gas barrier property of film decrease, 

[0020] 

In addition, if pressure which is in midst of reacting 
shouldhave been range where plasma discharge happens, 
when film formation is done with conventional parallel flat 
plate type high frequency plasma device , 0.05 - 2.5 Torr are 
desirable, it is a more preferably , 0.1 -1.5Torr . 

When pressure excessively is too low, maintenance of plasma 
discharge becomes difficult, when pressure excessively is too 
high, there is a tendency where adhesion of film decreases. 

But, from when electron cyclotronic resonance discharge 
whose it is possible with low pressure to discharge and 
helicon discharge , magnetron discharge is used putting, 
pressure range is not somethingwhich is limited in 
above-mentioned range. 

Measurement and control of flow , mass flow controller , float 
system [fliroometaa ], can use bubble meter etc. 

Pirani vacuum gauge , separator vacuum gauge , spinning 
rotor vacuum gauge , heat conduction vacuum gauge , 
ionization vacuum gauge etc can use for measurement of 
pressure , but it can use separator vacuum gauge desirably. 

[0021] 

Concerning thickness of silicon oxide thin film it is not 
something which especiallyis limited. In range which does not 
impair transparency , at same time, the gas barrier property is 
maintained, thickness which can guarantee adhesion of the 
polymer film is desirable. 
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Concretely, 20 nm ~500nni are good, furthermore 20 nm 
-lOOnm are moredcsirable. 

When thickness of silicon oxide thin film excessively is too 
thin, it is notpossible and to form film which is continued with 
uniform the sufficient gas barrier performance is not acquired, 
when excessively it is too thick conversely,adhesive force of 
polymer film decreases, silicon oxide thin film is likely to 
crack. 

There is a stylus roughness meter , repeated reflection 
interferometer , micro balance and a quartz vibrator method 
etc in measurement of membrane thickness ,but because with 
quartz vibrator method film thickness measurement in film 
formation is possible, while monitor doing membrane 
thickness with real time , it is suitable in order toobtain 
desired membrane thickness . 

In addition, it decides condition of film formation in advance, 
does the film formation on test substrate , after inspecting 
relationship of the film-forming time between membrane 
thickness , it adopts also method which controls the 
membrane thickness with film-forming time . 

[0022] 

In addition, iron , nickel , chromium , titanium , magnesium , 
aluminum , indium , zinc , tin , antimony , tungsten , 
molybdenum , copper etc trace amount is good being included 
by theabove-mentioned silicon oxide thin film . 

In addition, with objective which improves flexibility of film , 
itis good containing carbon and fiuorine appropriately. 

[0023] 

composition of silicon oxide thin film is acquired, is not 
restricted gas barrier performance if itis inside range where 
transparency is maintained, especially. 

Si Ox you can describe silicon oxide generally, but range of x 
is usually 1 .0 - 2.5 extent . 

[0024] 

You can analyze composition of thin film layer which 
consists of silicon oxide which was formed in this way, 
making use of X-ray photoelectric spectroscopy and x-ray 
microanalysis methodand Auger electron spectroscopy , 
Rutherford backscattering method etc. 

When for example Rutherford backscattering method is used, 
composition of depth direction of film and the uniformity of 
composition can be investigated by analyzing energy of the 
ion which from installation and test sample surface , the;al 
particle whichaccelerated in 1 - 4 MeV can be irradiated 
inside vacuum container , the backscattering is done test 
sample film . 
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In order to prevent static charge of surface layer , vapor 
deposition it is good toas needed surface doing gold etc. 

In addition, when you analyze with Auger electron 
spectroscopy , it installs test sample in vessel of ultrahigh 
vacuum , it irradiates electron beam which in test sample 
surface accelerated in 1 - 10 keV , it can inspect composition 
by detecting the Auger electron which is discharged at that 
time. 

In case of this , because there are times when electrical 
resistance of the test sample is high, in order for influence of 
static charge not to appear, the current of primary electron 
beam is held down 10 pA or less and furthermore it 
isdesirable also for energy to make 2 keV or less . 

As for photoelectric spectroscopy which uses X-ray in place 
of electron beam , pointwhere influence of static charge is 
difficult to appear in comparison with Auger electron 
spectrum is profitable. 

[0025] 

Furthermore, it is not necessary to say, but when forming 
silicon oxide thin film layer on molded film , it is possible 
corona treatment , plasma treatment , glow discharge 
treatment , reverse sputtering to treat as pretreatment of said 
film formation body, surface roughening to treat, chemical 
treatment , etc to administer undercoating of public 
knowledge . 

[0026] 

With this invention , surface and other polymer film where 
silicon oxide thin film of the polymer film where silicon oxide 
thin film which is produced with technique which isexpressed 
to here was formed was formed are pasted together. 

This way, environmental resistance and impact resistance it 
can improve. 

Surface where silicon oxide thin film forms transparent 
conductive layer and surface whichlouches with atmosphere 
being seriousness putting out, when it isdone to be done, we 
discovered fact that defect which wascalled to silicon oxide 
thin film exfoliation from crack and polymer film 
whenprocessing af^er occurs in firequent . 

With this invention pasting together two polymer film , 
because it becomes theshape which inserts silicon oxide thin 
film , it is possible to decrease theoccurrence of defect 
considerably. 

In addition, when by fact that silicon oxide thin film is 
inserted with the polymer film , exposing film to solution of 
acid or alkali afterwards, thereis also an effect which prevents 
exfoliation of silicon oxide thin film which itoccurs. 
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Furthermore, regarding to this invention, silicon oxide thin 
film pastes and if shouldhave been put between with two 
polymer film which it can be brought together.two polymer 
film with same material , nominal and are good with different 
ones. 

Furthermore, because polymer film two silicon oxide thin 
film was formed, by fact thatit pastes together with surface 
side where silicon oxide thin film was formed, layer of silicon 
oxide thin film two layers it means to be formed, furthermore 
reliability improves. 

In addition, when this item is used with site such as 
washroom , bathroom , pool of environment , for example 
outdoors and indoors whose influence is stronger with water 
vapor jbecause a higher reliability is required, multiple sheet 
pasting together theabove-mentioned laminate film , it is 
possible to use. 

[0027] 

Furthermore, when this item is used with outdoors , 
deteriorationoccurs even by fact that ultraviolet light is 
irradiated, light emitting brightness of the EL device happens 
decrease and color change. 

With objective which prevents that, at least in one layer of 
polymer film which configuration does substrate , also it is 
desirable to use thosewhich possess function which 
substantially blocks ultraviolet light . 

"Function which substantially blocks ultraviolet light " With, 
it means that transmiaance in ultraviolet light wavelength 
300nm -380nm is 30% or less , preferably 10% or less . 

Those where ultraviolet absorber is mixed as polymer film 
which possesses thefimction a this way. There are some which 
provide layer which blocks ultraviolet light , but youcan use 
in each case. 

polymer film where ultraviolet absorber is mixed can be 
marketed and can procureeasily. 

for example Teijin Ltd. (DB 69-054-0885 ) make there is a 
polyethylene terephthalate film (tradename HB ) etc. 

[0028] 

With this invention , polymer film is pasted together, but at 
that occasion if adhesive which is used is transparent , 
especially it cannot berestricted, in each case of adhesive 
which gluing is done it canuse with help of heat and 
ultraviolet light , catalyst . 

Concretely, general adhesive such as silicon*based adhesive , 
polyester adhesive , epoxy adhesive can be used. 

These adhesive , with adhering method classification make 
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thermosetting , hot melt type , t^vo-liquid mixing type and 
ultraviolet curing type etc, but it is possible to harden with 

whichever technique . 

With thermosetting with gluing , you must harden with 
temperature of the extent which crack etc does not occur in 
thin film layer which consistsof silicon oxide layer at heat 
when hardening, it is desirable to consider topoint. 

In addition it is possible to use adhesive film which is 
marketed. 

[0029] 

There is not especially restriction in thickness of adhesive . 
Usually, they are 0.5;mu m -50;mu m , preferably l;mu m 
-20; mu m extent . 

When adhesive excessively is too thin, coating it cannot 
designate adhesive as uniform and there is a possibility 
adhesion strength not beingacquired, when excessively it is 
too thick conversely, characteristicand transparency such as 
yes are impaired. 

[0030] 

protocol of gluing usually, pastes together with coating , 
drying and roller of adhesive to adhesion surface , is done in 
order of curing . 

Fact that coating method of adhesive are many method with 
types of substrate and adhesive , is used widely is gravure 
coater system and reverse coater system . 

With gravure coater system , coating it does molded film 
which turning, is sent the gravure roll where portion is 
dampened in adhesive with back-up roll by thefact that it 
contacts gravure roll where adhesive deposits. 

You can adjust thickness of coating amount , namely adhesive 
layer , by factthat viscosity of rotational speed , adhesive of 
roll is controlled. 

When it is with a reverse coater system , it is a method which 
resembles gravure roll type , butquantity of adhesive which 
deposits in coated roll , touching tothat, you adjust with meta 
ring roll which is installed. 

[0031] 

As though it is above, gluing doing 2 molded film , as for 
laminate film whichit acquires, adhesion strength 180 -degree 
peel strength , it is desirable to be 100 g/cm or more . 

When adhesion strength is smaller than 100 g/cm excessively, 
there is apossibility exfoliation occurring from especially 
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end . 
[0032] 

Furthermore, as though already you expressed, beforehand 
administering sputtering , corona treatment , flame treatment , 
ultraviolet light illumination , electron beam illumination or 
other etching treatment and undercoating treatment to 
surface , adhesion of silicon oxide thin film and the 
transparent conductive layer which are formed on this it is 
possible to administer thetreatmcnt which improves to 
polymer film . 

In addition, it is possible to administer according to need 
solvent cleaning and ultrasonic cleaning or other dustproofing 
treatment . 

[0033] 

Regarding to this invention, with laminate film which was 
formed in this way in main surface of one side of substrate 
which configuration is done, it forms laminate in order of thin 
film layer which substantially consists of indium and thin film 
layer , metal thin film layer , which consists tin of oxide 
substantially of oxide of indium and tin . 

[0034] 

As for material which can use for metal thin film layer , 
resistance is low, whenmaking thin film , those where 
stability is superior arc desirable. 

If material is enumerated concretely, silver , gold , palladium , 
copper , platinum , aluminum , zinc , iridium , tungsten , iron , 
nickel , molybdenum etc, or you can listthose alloy . 

Because it is a material where resistance is lowest you can use 
silver for ideal even among them. 

When silver is used, with objective which improves it is 
possiblewith stability as alloy of gold , palladium , platinum 
etc. 

[0035] 

If as for thickness of metal thin film layer , sheet resistance 
which is required isacquired and should have set also visible 
light transmittance to high range. 

Concretely as for sheet resistance as for 30:oa /square or 
below , visible light transmittance it is desired that itis 60% or 
more . 

different , as for thickness is usually 5 nm '-30nm even with 
material of metal which you use. 

When thickness excessively is too thin, sheet resistance 
becomes high, whenexcessively it is too thick conversely, 
visible light transmittance decreasing, the transparency is 
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impaired. 
[0036] 

As for thickness of thin film layer which inserts metal thin 
film layer , consists of the oxide (ITO ) of indium and tin , 
stability of metal thin film layer isacquired and if should have 
set to thickness which can control thereflection of visible 
light . 

thickness is infiuenced even with thickness of metal thin film 
layer , but they arelO nm --400nm concretely. 

When thickness excessively is too thin, not be able to see 
increased stability of metal thin film layer , when excessively 
it is too thick conversely, visible light transmittance 
decreases, when polymer molded article of film is used for 
substrate , becausecrookedness characteristic decreases, 
film-forming time is applied in vain andit is not desirable to 
make said layer thick. 

[0037] 

There is not especially restriction in atom composition of ITO 
layer . 

Usually, indium oxide (Chemical Formula :In <sub>2 
</sub>0<sub>3 </sub> ) with tin oxide (Chemical 
Formula :SnO <sub>2 </sub> ) with weight ratio 97: 3 - 30: 
is70 extent . 

[0038] 

metal thin film layer , and formation method of thin film layer 
which substantially consists of oxide of indium and tin 
according to technique of the vacuum vapor deposition 
method , ion plating method , sputtering method or other prior 
public knowledge . 

vacuum vapor deposition method is suitable in order to form 
metal thin film layer , desired metal for the vapor deposition 
source can use, with resistance heating , electron beam 
heating etc by fact that heating and evaporation it doessimply 
metal thin film layer can acquire. 

In addition, in order with ion plating method vapor deposition 
to do in oxygen plasma , of indium and you use of tin of 
alloy , or oxide of the indium and tin for starting material , do 
heating and evaporation with such as electron beam , youcan 
acquire thin film layer which consists of oxide . 

When sputtering method is used, you can use desired material 
for target , you canuse direct current sputtering method and 
high frequency sputtering method which use argon , neon or 
other inert gas for sputtering gas . 

When ITO film is formed, if oxygen should have been mixed 
in the sputter gas as reactive gas . 
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When forming ITO film with sputtering method , electrical 
resistance in order to decrease oxygen gas is mixed in 
sputtering gas . 

Using whichever of indium *tin alloy , or indium oxide *tin 
oxide sinter for target , electrical resistance of ITO film which 
was fonned by fact that it mixes oxygen gas of the suitable 
amount becomes minimum value . 

this circumstances are put out in [Figure 3 ]. 

[Figure 3 ] in substrate in polyethylene terephthalate film , 
target In <sub>2 </sub>0<sub>3 </sub>:SnO <sub>2 </sub> 
(weight ratio 80:20 ), mixed amount of oxygen when 
changing, is chart which change of resistance of ITO film 
which was formed plot is done in sputtering gas making use 
of the mixed gas of argon and oxygen . 

total pressure of argon *oxygen mixed gas with 2 mTorr , has 
not heated especially substrate . 

[0039] 

indium oxide in ITO film usually includes oxygen deletion 
and becomes the In <sub>2 </sub>0<sub>3- x </sub>, just x 
oxygen has become state which defect is done. 

With state where oxygen deletion is many, as for ITO layer 
with the unstable , deterioration such as rise of resistance is 
easy to occur. 

Because of that it increases stability of said layer , as for 
oxygen deletion one which it decreases is good in order to 
control deterioration. 

In order to obtain ITO film where oxygen deletion is little, it 
isdesirable to make quantity of oxygen gas which is mixed to 

the sputtering gas many. 

In this invention , "Under high oxygen concentration 
atmosphere " with, atmosphere which possesses high oxygen 
concentration incomparison with oxygen concentration where 
minimum electrical resistance is acquired at least ismeant. 

sputtering doing under atmosphere of high oxygen 
concentration , as for ITO film which it formed, film which 
highly possesses high stability cando electrical resistance . 

Under high oxygen concentration atmosphere " with oxygen 
partial pressure is atmosphere of 0.03 mTorr or more. As for 
ITO film which was formed under atmosphere effect 
whichcontrols deterioration is acquired. As for electrical 
resistance because low electrode is acquired in fully , asfor 
necessity to make electrical resistance of ITO film itself low 
especially it isnot with laminate of metal thin film layer . In 
case of [Figure 3 ], as for minimum electrical resistance , 
namely minimum resistance of ITO film ,when oxygen partial 
pressure is 0.03 mTorr , 
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[0040] 

topmost layer in other words as for ITO film which touches 
with atmosphere it is desirable to be a amorphous . 

When ITO film has become crystalline , grain Vanda coerulea 
GrifT ex Lindl. Lee exists between the crystal , deterioration 
from portion has become easy to occur. 

If with film formation with "Under high oxygen concentration 
atmosphere " which you inscribed, film formation 
temperature is notmade high, ITO film which is acquired 
becomes amorphous . 

film formation temperature where ITO film becomes 
crystalline is ^proximately 200 deg C or greater . 

[0041] 

"amorphous " With, in X-ray diffraction (X-ray 
DiffractioniXRD ) pattern which measured ITO film due to;th 
-2;th methods, film , where in the;th - 2;th = 30 degree --3 1 
degree In <sub>2 </sub>0<sub>3 </sub> (400) peak is not 
observed substantially in In <sub>2 </sub>0<sub>3 </sub> 
(222) peak , or the;th -2;th = 35 degree -36degree is meant 
here. 

(222) And (400) displays surface index as it is called in 
crystallography here. 

XRD pattern of ITO film of crystalline , and amorphous is put 
out in the[Figure 4 ]. 

Here it is something which as for crystalline ITO film as for 
ITO film of the film formation temperature 250 deg C, 
amorphous film formation is made substrate with room 
temperature making use of the glass sheet . 

In addition thickness of ITO film in each case is 50 nm . 

[0042] 

It can measure atom composition of laminate which was 
formed with theabove-mentioned method , Auger electron 
spectroscopy (AES ), inductively coupled plasma method 
(ICP ), due to Rutherford backscattering method (RBS ) etc. 

In addition depth direction observation of Auger electron 
spectrum and it can measurethese membrane thickness , with 
transmission electron microscope cross section observation 
etc due to. 

[0043] 

[Working Example(s)] 

Next, this invention is explained concretely with Working 
Example . 

In one surface of [Working Example 1 ] polyethylene 
terephthalate film (Teijin Ltd. (DB 69-054-0885 ) make 
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Tetoron 0 (tradename ) thickness *50;mu m ), silicon oxide 
thin film of thickness lOOnm was formedwith electron beam 
heating which designates silicon dioxide (Chemical 
Formula :SiO<sub>2 </sub> ) as starting material with the 
vacuum vapor deposition method . 

Surface and polyethylene terephthalate film (Teijin Ltd. (DB 
69-054-0885 ) make Tetoron O (tradename ) thickness 
*50;mu m ) where silicon oxide thin film was formed were 
pastedtogether and with ultraviolet curing type adhesive 
(thickness *2;mu m ) laminate film was acquired. 

thin film layer which consists of oxide of indium and tin in 
one surface of this laminate film (thickness *40nm ), metal 
thin film layer which consists of silver (thickness 
♦lOnm ),thin film layer (thickness *40nm ) which consists of 
oxide of indium and tin was formed and with condition below 
sequential with DCsputtering method transparent electrical 
conductivity laminate was acquired. 

[0044] 

<film formation condition > 

thin film layer which consists of oxide of (1) indium and tin 

* target :indium oxide *tin oxide sinter (tin oxide 
content :20weight % ) 

* sputtering gas : argon * oxygen mixed gas 

{pressure ratio , argon 1.9mTorr , oxygen 0.1 mTorr (Under 
high oxygen concentration atmosphere as it is called in this 
invention , it is a condition where the ITO film of amorphous 
is acquired. ) } 

* gas pressure :2.0mTorr 

* film-forming rate :10nm per minute 

* film formation temperature :room temperature 
metal thin film layer which consists of (2) silver 

* target :silver (purity 99.9% ) 

* sputtering gas : argon 

* gas pressure :2.0mTorr 

* film-forming rate :20nm per minute 

* film formation temperature :room temperature 
[0045] 

In one surface of [Working Example 2 ] polyethylene 
terephthalate film (Teijin Ltd. (DB 69-054-0885 ) make 
Tetoron O (tradename ) thickness *50;mu m ), silicon oxide 
thin film of thickness lOOnm was formedwith electron beam 
heating which designates silicon dioxide (Chemical 
Formula :SiO<sub>2 </sub> ) as starting material with the 
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vacuum vapor deposition method . 

polyethylene terephthalate film where silicon oxide thin film 
was formed was prepared two, surfaces where silicon oxide 
thin film was formed was pasted together and with ultraviolet 
curing type adhesive (thickness *2;mu m ) the laminate film 
was acquired. 

Furthermore thin film layer which consists of indium and of 
oxide of thin film layer , indium and tin which consists of thin 
film layer , silver which consists the tin of oxide with same 
technique as Working Example 1 was formed the sequential 
and transparent electrical conductivity laminate was acquired. 

[0046] 

In one surface of [Working Example 3 ] polyethylene 
terephthalate film (Teijin Ltd. (DB 69-054-0885 ) make 
Tetoron 0 (tradename ) thickness * IOO;mu m ), silicon oxide 
thin film of thickness lOOnm was formed with electron beam 
heating which designates silicon dioxide (Chemical 
Formula :SiO<sub>2 </sub> ) as starting material with the 
vacuum vapor deposition method . 

Surface and ultraviolet absorber-containing polyethylene 
terephthalate film (Teijin Ltd. (DB 69-054-0885 ) make 
transmittance 2% in Tetoron HB (tradename ) thickness 
*25;mu m , ultraviolet light wavelength 350nm ) where 
silicon oxide thin film was formed were pastedtogether and 
with thermosetting adhesive (thickness *2;mu m ) laminate 
film was acquired. 

Furthermore thin film layer which consists of indium and of 
oxide of thin film layer , indium and tin which consists of thin 
film layer , silver which consists the tin of oxide with same 
technique as Working Example I was formed the sequential 
and transparent electrical conductivity laminate was acquired. 

[0047] 

In one surface of [Working Example 4 ] polyethylene 
terephthalate film (Teijin Ltd. (DB 69-054-0885 ) make 
Tetoron O (tradename ) thickness ♦50;mu m ), silicon oxide 
thin film of thickness lOOnm was formedwith electron beam 
heating which designates silicon dioxide (Chemical 
Formula :SiO<sub>2 </sub> ) as starting material with the 
vacuum vapor deposition method '. 

Surface and polyethylene terephthalate film (Teijin Ltd. (DB 
69-054-0885 ) make Tetoron O (tradename ) thickness 
*50;mu m ) where silicon oxide thin film was formed were 
pastedtogether and with ultraviolet curing type adhesive 
(thickness *2;mu m ) laminate film was acquired. 

laminate film was prepared two, two were pasted together 
with the ultraviolet curing type adhesive . 

Furthermore thin film layer which consists of indium and of 
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oxide of thin film layer , indium and tin which consists of thin 
film layer , silver which consists the tin of oxide with same 
technique as Working Example I was formed the sequential 
and transparent electrical conductivity laminate was acquired. 

[0048] 

Other than designating material of [Working Example 5 ] 
metal thin film layer as gold , the transparent electrical 
conductivity laminate was acquired with same technique as 
Working Example 1 . 

Furthermore when forming metal thin film layer which 
consists of gold , the gold target of purity 99.9% was used. 

[0049] 

Other than silver *palladium alloy (palladium content 
lOweight % ) with doing material of [Working Example 6 ] 
metal thin film layer , the transparent electrical conductivity 
laminate was acquired with same technique as Working 
Example 1. 

Furthermore, when forming metal thin film layer which 
consists of silver ♦palladium alloy , the silver *paliadium 
(weight ratio 90:10 ) was used. 

[0050] 

Other than silver ^platinum alloy (platinum content 
lOweight % ) with doing material of [Working Example 7 ] 
metal thin film layer , the transparent electrical conductivity 
laminate was acquired with same technique as Working 
Example 1. 

Furthermore, when forming metal thin film layer which 
consists of silver ♦platinum alloy , the silver ♦platinum 
(weight ratio 90:10 ) was used. 

[0051] 

Among film formation condition of thin film layer which 
consists of oxide of [Working Example 8 ] indium and tin , 
proportion of argon ♦oxygen mixed gas which is a sputtering 
gas , otherthan making proportion where conventional 
low-resistivity of argon 1 .97mTorr , oxygen 0.03mTorr is 
acquired the transparent electrical conductivity laminate was 
acquired with same technique as Working Example 1. 

[0052] 

Other than designating [Working Example 9 ] indium and tin 
oxide content of thin film layer whichconsists of oxide of tin 
as 50 weight % transparent electrical conductivity laminate 
was acquiredwith same technique as Working Example I . 

[0053] 

Other than Teijin Ltd. (DB 69-054-0885 ) make using Tetoron 
O100;mu m for [Comparative Example 1 ] substrate , that 
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way, transparent electrical conductivity laminate was 
produced with same technique as the Working Example 1 . 

[0054] 

In one surface of [Comparative Example 2 ] polyethylene 
terephthalate film (Teijin Ltd. (DB 69-054-0885 ) make 
Tetoron O (tradename ) thickness *50;mu m ), silicon oxide 
thin film of thickness lOOnm was formedwiih electron beam 
heating which designates silicon dioxide (Chemical 
Formula :SiO<sub>2 </sub> ) as starting materia! with the 
vacuum vapor deposition method . 

On surface which silicon oxide thin film was formed, ITO 

film was formed withsame technique as Working Example 1 
and transparent electrical conductivity laminate was acquired. 

[0055] 

Other than (Only ITO film was formed) which did not form 
[Comparative Example 3 ] metal thin film layer transparent 
electrical conductivity laminate wasacquired with same 
technique as Working Example 8. 

[0056] 

As though it is a description above, sheet resistance of 
transparent electrical conductivity laminate which isproduced 
was measured due to four-terminal method . 

In addition, transmittance of visible light in wavelength 
550nm of transparent electrical conductivity laminate 
wasmeasured Hitachi Ltd. (DB 69-054-1503 ) make due to 
spectrophotometer U-3400. 

In addition, it measured water vapor permeation conforming 
to ASTM 1434-75 with the temperature of 23 deg C. 

In addition in order evaluation to do durability for acid or 
alkali solvent of the transparent electrical conductivity 
laminate , hydrochloric acid (0.1 moI/1 ), or 10 min it soaked 
in potassium hydroxide (5 weight % ) aqueous solution 
andobserved presence or absence of exfoliation of silicon 
oxide thin film . 

[Table 1 ] measurement result is shown in [Table 2 ]. 

[0057] 

[Table 1] 
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[0059] 

article of this invention has high water vapor blocking 
behavior from result above, furthermore with the transparent 
electrical conductivity laminate where sheet resistance quite is 
low, as for these soaking in solvent ,what etc it understands 
that it is something which does not cause the fault . 
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[0060] 

[Efiecls of the Invention] 

Regarding to this invention, blocking water vapor by 
laminating polymer film which formed silicon oxide thin film 
in substrate , when using this, in humid environment youcan 
control disadvantage with water vapor which it occurs. 

Furthermore, because sheet resistance lOroa /square extent 
and it is low, you can use article of this invention for ideal in 
application , for example organic EL device or other 
transparent electrode which needs especially low resistance . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

sectional view which shows one example of transparent 
electrical conductivity laminate of this invention 

[Figure 2] 

sectional view which shows one example of transparent 
electrical conductivity laminate of this invention 

[Figure 3] 

chart which displays, oxygen partial pressure dependency of 
sputtering gas of resistance of the ITO film which is produced 
with sputtering 

[Figure 4] 

ITO film of amorphous and X-ray diffraction pattern of 
crystalline ITO film 

[Explanation of Symbols in Drawings] 

10 

polymer film where silicon oxide thin film was formed 
11 

polymer film 
12 

silicon oxide thin film 
20 

adhesive 
50 

laminate film 
60 

transparent conductive layer which substantially consists of 
oxide of indium and tin 
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